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A BEARING APPARATUS FOR A WHEEL OF VEHICLE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

rooon This application is a National Stage of International Application 

No. PCT/JP2004/015144, filed October 14. 2004, which claims priority to Japanese 
Patent Application No. 2003-401112. filed December 1. 2003. Japanese Patent 
Application No. 2004-0079683. filed March 19. 2004 and Japanese Patent 
Application No. 2004-269093. filed September 16. 2004: The disclosures of the 
above applications are incorporated herein by reference. 

FIELD 

F ie ld of th e Invent i on 

r00021 — ^The present disclosure inv e ntion relates to a vehicle wheel 

bearing apparatus for a whoo l of vohicio fort o rotatably supporting the wheel relative 

to a suspension apparatus of the v ehicler and^ more particularly^ to a vehicle wheel 

bearing apparatus for a whee l of vohic i o o f the semi-floating type where i n which a 

driving wheel is supported by a double row rolling bearing. 

BACKGROUND 

Doscript i on of Background Art 

roOOSI — In a vehicle such as a truck having a bod y with a- of frame 

structure, an axle structure of a_driving wheel of a_full-floating type bearino has been 

widely adopted. In a-recent driving wheel supporting structure, a unit structure of a 

double row rolling bearing thoro has been widely adopte d a unit structure of a double 

row ro lli ng b e aring . This uni t so as to improvo improves the readiness of assemblyy 
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and reduction of weight and size. One example of such a prior art vehicle wheel 
bearing apparatus for a whoel of v e hicio of tho prior art is shown in Fig. 9. 

r00041 In this vehicle wheel bearing apparatus for a whe el of vehicio , a 
chwmgdriye shaft 52^ connected to a differential apparatus (not shown)^ is inserted 
into an axle housing 51 . A and a double row conical roller bearing 53 is nnounted on 
the axle housing 51. A h«b-wheeljTub 54 is rotatablv supported by the double row 
conical roller bearing 53 . The wheel hub 54 is connected to a flange 56 via hub bolts 
55. A pair of inner ff rorings 57 isafe connected to each other by a connecting ring 
58 . The rings 57 are- and fitted onto the end of the axle housing 51 and then 
securely fastened by a fastening nut 59. On the other hand an An outer ring 60 of the 
double row conical roller bearing is fitted into the hub whoo l w heel hub 54 . The outer 
ring 60 is- ^and axially secured bywfth-tts both its ends being sandwiched by the flange 
56 of the dfivifigdriye shaft 52 and a brake rotor 61. A doublo Double row conical 
rollers 62 are reliably contained by cages 63 between the annular space between the 
inner and outer rings 57 and 60 . Seals and coals 64 are arranged at both ends of 
the annular space to seal off the inside of the wheel bearing off-from the outside. 

rooosi The inboard side end of the inner ring 57 is formed with an annular 
stepped portion 65 . The stepped portion 65 receives and mounts on which a seal 
ring 66 i s mounted . An annular recess 67 is formed on the outer circumferential 
surfaces of the inner rings 57 at mutually abutted portions of the pair of inner rings 
57 . An elastic and a seal ring 68 of olast i c m e mber is fitted into the recess 
67 thoro i n . These seal rings 66 and 68 prevent penetration or ingress of rain water or 
dusts into the axle housing 51, leakage of differential gear oil to the outside and 
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ingress of the differential gear oil into the inside of the bearing (see Japanese Laid- 
open Patent publication No. 99172/2001). 

DiocloGuro of tho Invontion 

Problomo to bo oolvod by tho Invention 

roOOSI However since the prior art vehicle wheel bearing apparatus fof-a 

whoo l of vohiclo of the pr i or art has a structure wher o Guch that the double row of 

conical roller bearing 53 is arranged between the hub whoe l w heel hub 54 and the 

axle housing 51^ and that t he driving shaft 52 is inserted into the axle housing 51 and 

thon t he flange 56 of this d«vifi§driye shaft 52 is connected to the hub whool wheel 

hub 54 by the hub bolts 55, a reduction of the weight and size of the bearing 

apparatus is linnited . Also, the a s w ell a s assembly of the bearing apparatus is 

complicated b vdue to the requirement of a large number of structural parts. 

SUMMARY OF THE INVENTION 

r00071 It is therefore an object of the present disclosu r e i nv e ntion to 
provide a vehicle wheel bearing apparatus for a wh e el of voh i clo w hich can reduce 
the weight, size and athe number of parts . Also, a bearina apparatu s and also can 
prevent the ingress of rain water or dusts and the leakage of differential gear oil. 

roOOSI For achi e ving th e object, th e re is prov i d e d. according A ccording to 
the present disclosure, a vehicle wheel i nvontion of claim 1 , a bearing apparatus for 
a whool of vohic l o compr is ing: c omprises an axle housing supported under a body of 
a vehicl e. Ar -a hollow ctrivf rodrive shaft ]s_inserted into the axle housing . A : and a 
wheel bearing is arranged between the drivift gdrive shaft and an opening of the axle 
housing and ^structured as a unit of a hub whool wheel hub and a double row rolling 
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bearing . The^ the-wheel bearing comprisinai comprises an inner member which 
includes includ i ng a hub whool w heel hub with an integrally formed wheel mounting 
flange on one end th e r e of w i th a wh ee l mounting flang e and hav i ng an axially 
extending cylindrical portion . At least one inne r : and inner rings is- press-tittedfit 
onto the cylindrical portion of the hub whool wheel hub. The and formed on which 
Gouter circumferential surfac e of the inner ring is formed with at least one of the inner 
raceway surfaces . Anf ^an outer member ls_arranged around the inner membe r. The 
outer member is and-formed with double row outer raceway surfaces on its inner 
circumferential surfac e. The outer raceway surfaces are oppositol v opposite to the 
inner raceway surfaces . Double : doubl e row rolling elements are arranged between 
the inner and outer raceway surfaces of the inner member and the outer member. At 
a cage fof-freely reliably h ho l d i ng olds the rolling elements . Seals are provided to t 
and se al s for s e aling seal an annular space between the inner member and the outer 
membe r. A cap, with a : charactor i zod in that a cap having metal core formed f rome f 
steely is press-*ittedfit into an end of a^central bore of the hub wh eel wheel hub . 

r00091 A ccord i ng to the prosont invent i on of claim 1 . cinco Since athe cap^ 
with the steel hav i ng metal core of st e o l ^ is press-fitted into an end of the central bore 
of the hub whool w heel hub forming the wheel bearing apparatus, it is possible to 
provide a vehicle wheel bearing apparatus for a wheel of voh i cio of a semi-floating 
type which can reduce 4he-weight and siz e. Also, the bearing apparatus and also 
can prevent the leakage of differential gear oil to the outside as well as prevent the 
ingress of rain water or dusts from the outside into the differential gear oil through 
the ctfivm edrive shaft. 
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roOIOI Accord i ng to tho prosont invontion of claim 2. s inc e Since saic i at 
least one of the inner raceway surfaces is formed directly on the outer 
circumferential surface of the hub whool w heel hub , it is possible to further reduce the 
bearing w eight and size and increase the rigidity of the bearing. 

room According to th e prosont i nvontion of c l aim 3, since Since t he end 
of theeaid cylindrical portion is radially outwardly plastically deformed radia l ly 
outward t o form a caulked portion fofto provont i ng prevent the inner ring from b e ing 
slipped slipping off from t he cylindrical portion of the hub whe el w heel hub , it is 
unnecessary to control the amount of preload of the bearing as in the prior art^ by 
tightly fastening a nut on the inner ring using a nut . Thus , the ease e a s in e ss of 
assembly of the bearing apparatus teonto a yehicle can be improved . Also, awd-the 
predetermined amount of preload can be kept for a long term. In addition^ it is 
possible to substantially reduce the number of parts and to reduce the-manufacturing 
cost^ and th e w eight and size of the bearing due to the improvemen ts in- of the 
e a s in e s s ease of ass e mb l eassemblv . 

r00121 Pr e f e rab l y accord i ng to tho prosont inv e ntion of c l aim 4 . s i nce Since 
the outer circumferential region of the wheel mounting flange^ from its base tojheef 
inboard side to the cylindrical portion^ is hardened by high frequency induction 
hardening to have a as having tho surface hardness of 54^64 HRC, and the 
caulked portion is romainod remains unhardened to have a as having th e surface 
hardness of 25 HRC or less after forging, it is possible to improve the durability of the 
hub whoo l wheel hub and workability of the caulked portion during its plastic 
deformation . Thus, and thus tho reliability of the guality of the bearing is improved . 
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r00131 According to tho procont i nvontion of claim 5, Ssince thesaid cap is 
press-fittedfit into the central bore of the wheel hub wheel mounting flang e of hub 
wheel, the cap can be positioned at a region with*^av4fi§ high rigidity of the hub 
whee lwheel hub . .Accordingly, the cap is scarcely influenced by elastic deformation 
of the hub whoo l wheel hub and thus^ it is possible to prevent the^generation of a 
radial gap between the cap and the hub whoo l wheel hub . 

r00141 A ccord i ng to tho prosont invontion of claim 6. cinco Since saidthe 
cap compr i sos includes a metal core made of steel withh avma a cross-soction of 
substantially "C" shaped c onfiguration cross-section and an elastic member is 
attached to at least part of its fitting portion, the elastic member can intimately 
contact the fitting surface and thus can securely seal the inside of the twb 
whee iwheel hub . 

r00151 A ccording to tho procont i nvontion of c l aim 7. s i noo Since - eaidthe 
cap is press-tittedfit so that the circumferential edge of its fitting portion is oriented 
toward the outboard side, the press-fitting operation can be easily carried out. In 
addition^ since the edge side of low rigidity is positioned at the outboard side, the cap 
does not move toward the outboard sid e. Thus, and thuc slipping off of the cap from 
the hub whool w heel hub can be prevented even althouoh though the metal core is 
moved axially due to its deformation caused by elastic deformation of the twb 
whee twheel hub , 

r00161 A ccord i ng to tho procont invontion of cla i m 8. sinco Since thesaid 
circumferential edge of the fitting portion of the metal core is formed with ana bead 
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extending radially outward bead , and an annular groove wtthr-which engages the 
bead ongagos is formed on the central bore of the hub whool wheel hub , it is possible 
to securely prevent tt^e— axial movement of the cap . This and thuo to f urther 
improv e improves the reliability of the cap. 

r00171 Since A ocording to the pr e s e nt i nv e nt i on of c l aim 9. sinco thesaict 
cap is limited against an-axial movement by steps provided at either s i dos side of the 
cap, it is possible to securely prevent the cap bemgfrom sl i ppod slipping off from the 
hub whoo l wheel hub even though a l though the hub whoo l wheel hub is elastically 
deformed by a^repeating load applied to it t h e r e to during running of a vehicle. 

r00181 A ccording to tho prosont inv e nt i on of claim 10, sinc eSince thesaid 
cap compr i s es includes a metal core made of steel with*^av4«§ a cross - s e ction of 
substantially "C" shaped c onfiguration cross section , an annular recess is formed on 
the inner circumferential surface of the hub wh eel w heel hub , and the fitting portion of 
the cap is formed with a projection adapted to be-engag ed w i th the annular recess, it 
is possible to easily mount the cap on the hub wh ee l wheel hub and to prevent the 
axial movement of the cap with a simple structure. 

r00191 Preforablv — according — to the — pr e s e nt — invention — ef — c l aim — 44^ 
sifiGeSiQce thesaid projection is formed by plastic deformation after the cap has been 
press-littedfit into the bore of the hub whe e l wheel hub , the cap can be further 
intimately fitted into the annular groove of the hub wh e el w heel hub without any rattle^ 
Thus, and thus tho axial movement of the cap and also t hor e fore the-leakage of 
differential gear oil can be further prevented by the mating of the projection and bore. 
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r00201 Sinc e Proforablv accordinQ to th e pr e s e nt inv e ntion of claim 12. 
sinco th o said cap is press-fitted with aan interference of 0.05^0.3 mm, it is 
possible to prevent the generation of thea radial gap between the cap and the Iwb 
whee twheel hub due to errors In configuration of the ca p. Thus, this prevents and 
thu s to provont tho leakage of differential gear oil therethrough. In addition^ the cap 
can be easily press-fittedfit into the hub whoo l wheel hub and the-buckling of the cap^ 
which would be caused by large interference^ can also be atee-pre vented. 
EfFoct of tho Invontion 

r0021 1 A ocord i ng -te4h eThe vehicle wheel bearing apparatus for a whool of 
vohic i o of the present i nvontion disclosure, which , sinc e it comprises an axle housing 
supported under a body of vehicle; a hollow drivino drive shaft inserted into the axle 
housing; and a wheel bearing arranged between the dfivifigdrjye shaft and an 
opening of the axle housing which isa nd- structured as a unit of a hub wh ee l w heel 
hub and a double row rolling bearing; the wheel bearing compr i s i nqi c omprises an 
inner member with includ i na a hub whoo l wheel hub integrally formed with a wheel 
mounting flange on one end thoroof w i th a whool mount i ng f l ango and having an 
axially extending cylindrical portion; at least one a n4-inner rings- is press-fittedfit onto 
the cylindrical portion of the hub whool wheel hub and is formed on jtswhieh outer 
circumferential surface with at least one of the inner raceway surfaces; an outer 
member is arranged around the inner member and is^formed with double row outer 
raceway surfaces on its inner circumferential surface opposite l v opposite to the inner 
raceway surfaces; double row rolling elements are arranged between the inner and 
outer raceway surfaces of the inner member and the outer member; a cage fof-freely 
reliably faoldm qholds the rolling elements; and seals for soa l ing seal an annular space 
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between the inner member and the outer member; and it i s charact e r i zod i n that a 
cap^ with a< =^avmQ metal core of steely is press-*ittedfit into an end of aLcentral bore of 
the hub whoo l wheel hub , makes it-46 possible to provide a vehicle wheel bearino 
apparatus of for a whoo l of v e hic le of a semi-floating type which can reduce the 
weight and size of the bearino apparatus. Also, it and a ls o can pr e v e n t prevents the 
leakage of differential gear oil to the outside as well as the ingress of rain water or 
dusts from the outside into the-.differential gear oil through the drivm qdrive shaft. 
Boot mode for carrying out the Invention 

r00221 A ccording to the disclosure procont invont i on , thoro is provid e d a 
vehicle wheel bearing apparatus for a wh e e l of v e h i cl e comprisina comprisesr an axle 
housing supported under a body of the v ehicl e. A^ hollow ckwingdriye shaft js 
inserted into the axle housino . A : and a wheel bearing is arranged between the 
drivift qdrive shaft and an opening of the axle housing^ The wheel bearing isa nd 
structured as a unit withef a hub whoo l wheel hub and a double row rolling bearing^ 
Th e : the wheel bearing ha s compr i sinq: an inner member which includes including a 
hub whool w heel hub integrally formed with a wheel mounting flange on one end 
thereof with a whool mount i ng f l ango and hav i ng a n axially extending cylindrical 
portion . At least one inner ring i s : and inn e r r i noc press-fittedfit onto the cylindrical 
portion of the hub whoo l w heel hub. The inner ring and formed on which outor 
c i rcumf e r e nt i a l s urfac e outer circumferential surface is formed with at least one of 
inner raceway surfaces . Am ^ao outer member ]s_arranged around the inner member^ 
The outer member is^ ar^d formed with double row outer raceway surfaces on its inner 
circumferential surface oppos i to l v opposite to the inner raceway surface s. Doubles 
double row rolling elements are arranged between the inner and outer raceway 



9 



Substitute Specification - liflark-up 



Attorney Docket No. 6340-OOOQ75/NP f l NSERT HDP CLIENT - MATTER MQ.l 

surfaces of the inner member and the outer membe r. A^ -^a cage fof-freely reliably 
holdiftgholds the rolling element s. Seal s : and coals seal for coaling a n annular 
space between the inner member and the outer membe r. A : charactor i zod in that a 
cap , with a hav i ng metal core of steely is press-fitted into an end of a_central bore of 
the hub whoo l wheel hub . 

BRIEF DESCRIPTION OF THE DRAWINGS 

r00231 A dditional advantages and features of the present 
disclosure inv e ntion will become apparent from the subsequent description and the 
appended claims, taken in conjunction with the accompanying drawings, wherein: 

r00241 Fig. 1 is a longitudinal-section view of a first embodiment of a 
vehicle wheel bearino apparatu s for a whool of voh i cio of tho procont invent i on ; 

r00251 Fig. 2 is a partially enlarged longitudinal-section view of Fig. 1 
showing a whool bearing ; 

r00261 Fia. 3 is a longitudinal-section view of a second embodiment of a 
vehicle wheel bearing apparatu s for a who e l of veh i c le of th e pr e s e nt i nvention ; 

r00271 Fid. 4 is a partially enlarged longitudinal-section view of Fig. 3; 

r00281 Fig. 5 is a longitudinal-section view of a third embodiment of a 
vehicle bearino apparatu s for a whool of voh i cio of tho procont i nvent i on ; 

r00291 Fig. 6 is a longitudinal-section view of a fourth embodiment of a 
vehicle wheel bearing apparatu s for a who e l of v e hicle of tho pr ese nt invention ; 

roOSOl Fig. 7(a) and 7(b) are a partially enlarged longitudinal-section view 
of a modification of the fourth embodiment showing^ respectively^ a condition of a 
cap before and after caulking thereof ; 
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[00311 Fig. 8 is a longitudinal-section view of a fifth embodiment of a 
vehicle wheel bearing apparatu s for a whoo l of voh i c i o of tho prosont invontlon ; and 

r00321 Fig. 9 is a longitudinal-section view of a prior art vehicle wheel 
bearing apparatu s for a whool of vohic i o of tho prior art . 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
roossi Preferred embodiments of the present disclosur o i nvontion will be 
described with reference to the accompaniod accompanvino drawings. 

Firot ombodimont 

r00341 Fig. 1 is a longitudinal-section view of a first embodiment of a 
vehicle wheel bearing apparatus ^ for a whoo l of tho prosont invention, and Fig. 2 is 
a partially enlarged longitudinal-section view of Fig. 1. In the present d escription-of 
th e pr e s e nt invent i on , a side of athe bearing positioned outward of a vehicle^ when it 
is mounted on athe vehicle^ is referred to a s the "outboard" side (the left side in a 
drawing) . A^ -^and-^ side inward of thea vehicle is referred to a s the "inboard" side 
(the right side in a drawing). 

r00351 In athe vehicle wheel bearing apparatu s for a whe e l of v e hicle of 
tho prosont invention , a hub whoo l w heel hub 1 and a double row rolling bearing 2 
are formed as a unit and are connected to a driv i no drive shaft "D/S". The double row 
rolling bearing 2 includes comprises an inner member 3, an outer member 4, and a 
double row rolling elements (tapered rollers) 5 freely reliably contained between the 
inner and outer members 3 and 4. The inner member 3 includes the hub whool wheel 
hub 1 and a pair of inner rings 1 0 press- f i ttod fit onto the hub whool wheel hub 1 . The 
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hub wh e el w heel hub 1 is integrally formed, at its outboard side, with a wheel 
mounting flange 6 on which, a wheel "\N" and a brake rotor "B" are mounted . Arh and 
from wh i ch an axially extending cylindrical portion 7 extends from the flange 6 . An 
inner circumferential surface (bore) of the hub whob l w heel hub 1 is formed with a 
serration (or spline) 8 to receiv o into whic h a serrated portion of the drivif^drive shaft 
"D/S" to transmi t io i ncortod go that a toroue between the two can bo trancmittod 
thorobotwoon . 

r00361 A s shown in Fig. 2, the double row rolling bearing 2 
include s comprisos an outer member 4 formed with double row outer raceway 
surfaces 4a on its inner circumferential surface. A and with a body mounting flange 
4 b is formed on the outer member 4. The flange 4b is to be- to^ secured on an axle 
housing "H" on its outer circumferential surface . A^ pair of inner rings 10 are 
inserted into the outer member 4 . The inner rings 10 are- aed formed with double 
row tapered inner raceway surfaces 10a, 10a on ttstheir outer circumferential surface 
opposite oppositolv to the outer raceway surfaces 4 a, Double , doub l o row rolling 
elements 5 are arranged between the inner and outer raceway surfaces 10a, 4a. At 
and a cage 1 1 fo^-f reely reliably holdmgholds the rolling elements 5. Each of the 
inner rings 10 is formed with, at its larger diameter end, a large flange 10b to 
guid o for guid i ng the rolling elements 5. The pair of inner rings 10 afejs arranged so 
that their inner ends afe-abutted each othe r. Thus, the v and thuo form a eeso-called 
a^back-abutted type double row tapered roller bearing. Seals 12_are arranged at 
bothetthef ends of the outer member 4 to seal an annular space between the outer 
member 4 and the inner rings 10. Thoso The seals 12 prevent both penetration of 
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rain water or dusts from tho e xternal circumstances and leakage of lubricating 
grease sealed within the bearing. The inboard side seal 12 further prevents 
penetration or ingress of differential gear oil into the inside of the bearing. 

r00371 T he pair of inner rings 10 are press-fittedfjt onto the cylindrical 
portion 7 of the hub whool wheel hub 1 . The inner rinos 1 0 aod-are prevented from 
being-axially slippod slipping off of frem-the cylindrical portion 7 by a caulked portion 
1 3. The caulked portion is formed by plastically deforming the end of the cylindrical 
portion 7 radially outward. Since this embodiment adopts the self-retaining structure 
of the second generation, it is not required to control an amount of preload as in a 
conventional manner by tightly fastening a nut against the inner ring. Accordingly, it 
is possible to substantially reduce the number of parts and thus to improve the 
readiness of assembly as well as to reduce its manufacturing cost, size and w eicht 
and siz e. 

rOOSBI T he hub whool wheel hub 1 is made of medium carbon steel such 
as S53C which inc l udinq includes carbon of 0.40^0.80% by weigh t. The wheel hub 
1 is and-hardened by high frequency induction quenching so that the base of the 
wheel mounting flange 6^ at its inboard side^ and the cylindrical portion 7 of the Mb 
wl^ee lwheel hub 1 have athe surface hardness of 54^^:64 HRC (the hardened 
portion is shown in drawings by cross-hatched lines). The caulked portion 13 46 
romainod remains as aan unhardened portion and has hav i ng its surface hardness 
of 25 HRC or less. This improves the durability and workability of the caulked portion 
13 and also prevents the g eneration of crack s thoro i n . 
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r00391 T he outer member 4 is also made of medium carbon steel such as 
S53C which includes ino l udina carbon of 0.40^0.80%_by weigh t. Th o and tho 
double row outer raceway surfaces 4a and inner circumferential surface of the outer 
member 4^ on which the seal 12Js mounted^ are hardened by high frequency 
induction quenching so that their surface hardness is within 54^-64 HRC. ,On th e 
othor hand, th oT he inner rings 1 0 arete made of high carbon chrome bearing steel 
such as SUJ2 , The inner rings 10 are- ^af=id hardened to therts core by dipping dip 
quenching to have tl=>ea surface hardness of HRC 54^-64. Even A lthouoh though 
th oit is horo i n illuctratod a double row tapered roller bearing is illustrated using « skw 
tapered roller as the rolling elements 5, thea double row angular ball bearing using 
balls may be-also be used. 

r00401 In this embodiment, a cap 9 is press-fitted into an opening of the 
hub whool w heel hub 1 at its outboard side. This cap 9 is made of austenitic-stainless 
steel sheet (JIS SUS 304 etc.) or preserved cold rolled steel sheet (JIS SPCC etc.) 
and is_formed as an annular shape by press working. The cap 9 compr i sos includes a 
metal core 9 a formed from- ^ steel . The cap 9 ha s form e d as having a substantially 
"C"-shaped cross-section . An , and an elastic member 9b^ of rubber, is bonded^ via 
vulcanization^ to at least the fitting portion of the metal core 9a. The elastic member 
9b is elastically deformed during the press fitting of the cap 9 is pross - fitted J nto the 
opening of the hub whoo l w heel hub 1 to seal the opening . The seal- fof surely 
pr e vonting prevents ingress of rain water or dusts from the ambient circumstances 
into the drivifigdriye shaft "D/S" and thus into the differential gear oil. 
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r004n It is preferable that the cap 9 is press-fittedfit into the Iwb 
wtoe twheel hub 1 with a interference of 0.05^0.3 mm. This is because theat 
differential gear oil could leak through a_small radial gap which would be caused in 
the fitting portion between the hub whool w heel hub 1 and the cap 9 due to 
dimensional errors of the cap itself when the interference ]s_less than 0.05 mm . Onx 
Oft the other hand, the press-fitting operation of the cap 9 would bocomo becomes 
difficult and buckling of the metal core may occur itse l f would be caused w hen the 
interference is larger than 0.3 mm. In addition^ it is preferable that the cap 9 is press- 
fittedfit into the hub whoo l wheel hub 1 at a high rigid bore portion . That is. thereof, 
that i s a bore portion of the hub wh ee l w heel hub 1 at or near the wheel mounting 
flange 6. Accordingly, the cap 9 is scarcely influenced by elastic deformation of the 
hub whoo l w heel hub 1 although even thouah the hub wh eel wheel hub 1 would be 
deformed by applying ropoatino repeated moment load s appl i ed thereto . 
S e cond e mbod i mont 

r00421 Fia. 3 is a longitudinal-section yiew of a second embodiment of the 
yehicle wheela bearing apparatus for a wh ee l of vohic i o of the procont invention . 
Since the differenc e betweerv -of this embodiment andffom the first embodiment only 
resides in the structure of the hub whoo l w heel hub , the same numerals are used as 
those used in the first embodiment for docignat i ng to designate the same structural 
elements. 

r00431 T W sThe yehicle wheel bearing apparatus for a wheel of vohic i o is 
structured as a uni t with the of the hub whool wheel hub 14 and a double row rolling 
bearing 15. The double row rolling bearing 15 comprisos includes an inner member 
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16, an outer member 4, and a double row rolling elements 5 and 5 freely rollably 
contained between the inner and outer members 16 and 4. The inner member 16 
includes the hub whoo l wheel hub 14 and the inner ring 10 press-fittedfit onto the *wb 
whee twheel hub 14. The hub whee l w heel hub 14 is integrally formed, at its outboard 
side, with a wheel mounting flange 6 on which, a wheel (not shown in Fig. 3) is 
mounted . An and with an inner raceway surface 14 a is formed on the wheel hub 14 
on-ef the outboard side of the bearing 15 . Also, the wheel hub 14 a ^d-has the 
cylindrical portion 7 axially extending from the inner raceway surface 14a. The Iwfe 
whee lwheel hub 14 is formed with a serration (or spline) 8 on its inner circumferential 
surface (bore) to receivew tth a serrat i on (or splino) 8 into wh i ch a serrated portion of 
the €lfivfB§driye shaft (not shown in Fig. 3) i s insortod so that at o -transmit t orque 
between the two oan bo transmitt e d th e r e b e tween . 

r00441 T he outer circumferential surface of the hub wh eel w heel hub 14 is 
formed with a flange portion 14b^ corresponding to the large flange 10b of the inner 
ring 10, and a stepped portion 140^ to-which abuts an inner end face (smaller end 
face)-abtrts. Thus^ the so-called back-abutted type double row tapered roller bearing 
is formed structurod . In addition , the- The inner ring 10 is press-frttedfit onto the 
cylindrical portion 7 of the hub whoo l wheel hub 14 . The inner ring 10 and is 
prevented from beifig-axially sli pp e d slipping off offfom the cylindrical portion 7 by a 
caulked portion 1 3. The caulked portion 13 is formed by plastically deforming the 
end of the cylindrical portion 7 radially outward. Since this embodiment adopts athe 
self-retaining structure of such a third generation, it is not required to control an 
amount of preload Inas a manner similar to the first embodiment by tightly fastening 
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a nut against the inner ring. Accordingly, it is possible to improve the readiness of 
assembly as well as to maintain the amount of preload for a long term. 

[0045] Since the inner raceway surface 14a is directly formed on the outer 
circumferential surface of the hub whool wheel hub 14, the rigidity of the Iwb 
whee twheel hub 14 is increased. Accordingly, it is possible to reduce the size and 
weight and sizo of the bearing apparatus and to improve it s even though a l though 
the hub whool wheel hub 14 would be deformed b v an - a-moment load applied 
applied thoroto during running of the v ehicle. 

r00461 I n this e mbod i ment a A cap 1 7 is press-fitted into an opening of the 
hub whoo l wheel hub 14 at its outboard side. ThisThe cap 17 is made of austenitic- 
stainless steel sheet (JIS SUS 304 etc.) or preserved cold rolled steel sheet (JIS 
SPCC etc.) and includes comprisoc a metal core 1 8. The cap 17 is formed as 
havi«gtohave a substantially "C"-shaped cross-section . An . and an elastic member 
19^ of rubber^Js bonded via vulcanization^ to the outer surface of the metal core 18. 
The metal core 18 is press-ffttedfjt into the hub whool wheel hub 14 so that the 
circumferential edge of the cylindrical fitting portion 18a is oriented toward the 
outboard side. This makes the press-fitting operation of the cap 17 easy. In addition^ 
since the edge portion of the cap 17^ having low rigidity^ is positioned at the outboard 
side, the cap 17 does not move toward the outboard sid e. Thus, and thus it is 
possible to prevent the cap 17 from boing sl i pped slipping off from t he twb 
whee lwheel hub 14 even though although the metal core 18 is deformed due to the 
elastic deformation of the hub whoo lwheel hub 14. 
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r00471 A s clearly shown in Fig. 4, a bead ISbt hefe is formed at the 
circumferential edge . The -a bead 18b e xtond i nq extends radially outward. It is 
possible to securely prevent axial movement of the cap 17 by engaging the bead 18b 
with an annular groove 20 formed on the inner circumferential surface (bore) of the 
hub wh eel wheel hub 14. 
Third ombodimont 

r00481 Fig. 5 is an enlarged partial view of a third embodiment of a vehicle 
wheel bearing apparatus for a wheol of vohicle of th e present i nv e ntion . The Samo 
same numerals are used horoin as those used in the previous embodiments forto 
designate dosignati RQ the same structural elements. 

r00491 In this embodiment^ a cap 21 is press- f i tt e d fit into an opening of the 
hub whoo l w heel hub 1 at its outboard side. Thi s The cap 21 is made of austenitic- 
stainless steel sheet (JIS SUS 304 etc.) or preserved cold rolled steel sheet (JIS 
SPCC etc.) and includes comprisos a metal core 21 a formed f rorri- el steel . The cap 
21 has form e d as hav i ng a substantially "C"-shaped cross-section . An , and an 
elastic member 21b extended from the inner circumferential surface to the cylindrical 
fitting portion of the metal core 21b. The elastic member 21b is formed from 
oompr i cos a material such as rubber bonded^ via vulcanization^ to the surface of the 
metal core 21 a. The elastic member 21b and has f unctions of provont i ng to prevent 
the generation of rust on the metal core 21a and soa l ing seals the inside of the twb 
whee lwheel hub 1 from the outside with intimate contact of the elastic member 21b 
to the inner circumferential surface (bore) of the hub whool wheel hub 1 . Accordingly^ 
it is possible to prevent ingress of rain water or dusts from the a mbient 
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circumstances into the €lfivift gdrive shaft and thus into the differential gear oil . Also, 
it is possible to prevent- and leakage of the differential gear oil to the outside. 

rooSOl The axial movement of the cap 21 is limited by a stop ring 22 
secured on the inner circumferential surface of the hub whoo l w heel hub 1^ and a 
stepped portion 23. Thus^ it is possible to prevent the cap 21 from slippinqb eiftq 
slippod off from the hub whoo l w heel hub 1 even thouqh a l though the hub whoo l w heel 
hub 1 is deformed by the repeated r e p e at i nq moment load applied appli e d th e r e to 
during running of the v ehicle. Projections 24^ co-axially formed on the metal core 
21a^-Jncrease the rigidity of the metal core 21a and improve the buckling resistance. 
Fourth ombodimont 

roosn Fig. 6 is an enlarged partial view of a fourth embodiment of the 
vehicle wheela bearing apparatus for a wh e e l of v e hic le of th e pr e s e nt i nv e nt i on . The 
sam e Sam e numerals are used her e in as those used in the previous embodiments 
for d e s i gnat i ng to designate the same structural elements. 

r00521 In this embodiment^ an annular recess 25^ having a circular arc 
cross section^ is formed on the inner circurriferential surface (bore) of the Mb 
whee lwheel hub 1 . A and a cap 26 is formed with a projection 26a having a cross 
section corresponding to the annular recess 25 . The cap 26 is snapped thefemmto 
the recess 25 . This makes the mounting of the cap 26 easy and also onab l os to 
pr e v e n t prevents the-axial movement of the cap 26 with a simple structure. In this 
case, it is unnecessary to form the projection 26a on the w hole circumference of the 
cap 26 . Thus.^ and three or more projections will sufficiently perform this function. 
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r00531 Fig. 7 is a partially enlarged longitudinal-section view of a 
modification of the fourth embodiment. Same -The same numerals are used h e r e in as 
those used in the previous embodiment (Fig. 6) for dos i anatina to designate the same 
structural elements. 

r00541 A cap 27" has a cross soct i on of substantially "C" -shaped 
configuration cross section and is press- fitt e d fjt into the inner circumferential surface 
(bore) of the hub wh e e l wheel hub 1 with a predetermined interference. Th e n th e T he 
cap 27'' is plastically deformed by a rolling tool and fitted into the annular recess 25. 
The formed p roiection 26a thus formed can further intimately contact the annular 
recess 25 of the hub whoo l w heel hub 1 without rattle. Accordingly^, it is possible to 
further effectively prevent tl=^axial movement of the cap 27-' and to securely prevent 
the-leakage of the differential gear oil by this projection 26a in cooperation with the 
fitting portion 26b. 
Fifth ombodimon t 

r00551 Fig. 86 is an enlarged partial view of a fifth embodiment of the 
vehicle wheela bearing apparatu s for a whoo l of vohic l o of the pr e s e nt inv e nt i on . 
Th e Sam e same numerals are used heroin as those used in the previous 
embodiments for d e s i gnating to designate the same structural elements. 

roOSSl In this embodiment, a cap 29 is press-fittedfit into the Iwb 
whee twheel hub 1 over a region of the inner circumferential surface (bore) from its 
opened end at the outboard side to a pilot portion 28. The cap 29 is made of 
austenitic-stainless steel sheet (JIS SUS 304 etc.) or preserved cold rolled steel 
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sheet (JIS SPCC etc.) . The cap 29 includes and comorisos a metal core 29a press- 
formed as hav i ng to have a substantially "hat"-shaped cross-section . An . and an 
elastic member 29bj, of rubber^^ is bonded, via vulcanization^ over a region from tho 
outer circumforont i al curfaco of the metal core 29 a from the outer circumferential 
surface to the fitting portion and the outboard side end of the hub whool w heel hub 1 . 

r00571 T he elastic member 29b is formed of c omprisos rubber etc. and is 
being-bonded to the metal core 29ai via erg^vulcanization^ and can porfoct l y prevent 
the-leakage of differential gear oil and ingress of rain water or dusts into the 
differential gear oil through the dftvingdnye shaft. In addition^ since the cap 29 closes 
the w hole the-opened portion of the hub wh ee l wheel hub land JLis press-fittedfrt into 
the portion of the hub whoo l w heel hub 1 which is less deformed even althouqh 
though the rop e ating repeated moment load is applied to the hub wh e o l wheei hub 1 , 
it is possible to further prevent the elastic deformation of the cap 29 and its 
sti pslippino off from the hub whool w heel hub 1 . 
Applicability in induGtr>^ 

r00581 T he vehicle wheel bearing apparatus for a wh ee l of voh i cio of tho 
prosont i nvent i on can be applied to a bearing apparatus for a wh eel of vohicio of t he 
driving wheel side of the semi-floating type wher e in which a wheel bearing is 
arranged in opened portions between a- dr i v i no d rive shaft and a axle housing. 

r00591 T he present invention disclosure has been described with reference 
to the preferred embodiment. Obviously, modifications and alternations will occur to 
those of ordinary skill in the art upon reading and understanding the preceding 
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detailed description. It is intended that the present disclosu r o i nvontion be construed 
as including all such alternations and modifications insofar as they come within the 
scope of the appended claims or ti=> etheir equivalent s ther e of . 
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WHAT IS CLAIMED IS: 

— 1 . ^A vehicle wheel bearing apparatus for a wheel of vehicle comprising: 

: — an axle housing ^^supported under a body of a.vehicle; 

— a hollow drivm adrive shaft "D/S" inserted into the axle housing-^; 

— a wheel bearing arranged between the dfwif wdrive shaft "D/S" and 

an opening of the axle housing ^^H^and structured as a unit of a hub whool wheel hub 
(1, 1^) and a double row rolling bearin g (2, 16) ; 
- the wheel bearing comprising: 

— an inner member (3, 16) including a hub whoo l w heel hub (1, 1^) 

integrally formed with a wheel mounting flange on one end th e r e of with a whool 
mount i ng flang e (6) and having an axially extending cylindrical portion-f?); 

-an dat least one inner me sring (10) press- fitt e d fjt onto the cylindrical 

portion (7)-of the hub whool wheel hub (1, 1^) and said at least one inner ring with at 
least one inner racewav surface f ormed on jtswhieh outer circumferential surface 
w i th at l oast on e of innor raceway surfaces (10a) ; 

— an outer member fl^rranged around the inner member (3, 1 6) a nd 

formed with double row outer raceway surfaces (4a) on its inner circumferential 
surface oppos i tol v opposite to the inner raceway surfaces-fWa); 

— double row rolling elements <S)-arranged between the inner and 

outer raceway surfaces (10a, ^a) of the inner member (3, 16) and the outer member 
(4); 

— a cage (11) for freely reliably holding the rolling elements-(§);-aHd 
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— seals (12 and 13) f or sealing an annular space between the inner 

nnember (3, 16) a nd the outer member444: and 

Gharactorizod i n that a cap (9, 17, 21, 26, 27', 29) having a_metal 

core (9a, 18, 21a, 2 9 a) of Gtool is press-fittedfit into an end of a^central bore of the 
hub whe e l wheel hub (1. 1 4 ) . 

— 2. -The vehicle wheelA bearing apparatus for a vyh eel of vehic le of claim 1 

wherein said at least one (14a) of said inner raceway surfaces (10a) is formed 
directly on the outer circumferential surface of the hub whoo l wheel hub (1 . 14) , 

— 33. -The vehicle wheelA bearing apparatus for a wh ee l of vohic i o o f claim 1 

wherein the end of said cylindrical portion 47>-is plastically deformed radially outward 
to form a caulked portion 44^tofGf provonting prevent the inner ring (10) f rom be i ng 
s l ippod slippinq off offfom the cylindrical portion f?)-of the hub wh ee l wheel hub -(4T 
44). 

: — 4. - AThe vehicle wheel bearing apparatus for a whoo l of vohic i o of claim 3 

wherein the outer circumferential region of the wheel mounting flange <6)-from its 
base ol -of an inboard side to the cylindrical portion f7)-is hardened by high frequency 
induction hardening to hav e as havino tho a surface hardness of 54^64 HRC, and 
the caulked portion (13) i s r e mained remains unhardened to have a as hav i ng th e 
surface hardness of 25 HRC or less after forging. 
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— 5. -The A-vehicle wheel bearing apparatus for a wh ee l of v e hicle of claim 

1 wherein said cap (9, 17, 21, 26, 27', 20) is press-fittedfit into athe central bore of 
the wheel mounting flange {6)-of hub whool wheel hub. 

— 6. -The vehicle wheelA - bearing apparatus for a wheol of vohic l o of claim 

1 wherein said cap (9, 17, 21, 26, 27', 29) comprises a metal core (9a, 18, 21a, 29a) 
of steel having a cross - soct i on of substantially "C" shaped configuration cross 
section and an elastic member ( 9 b, 1 9 , 21b, 29b) attached to at least part of its fitting 
portion.. 

— 7. - AThe vehicle wheel - bearing apparatus for a whee l of vohiclo of claim 

6 wherein said cap ( 9 , 17, 21, 26, 27', 2 9 ) is press4ittedfit so that the circumferential 
edge of its fitting portion is oriented toward the outboard side. 

— 8. -The vehicle wheelA bearing apparatus for a whool of voh i c l o of claim 6 

wherein said circumferential edge of the fitting portion of the metal core (9a, 18, 21a, 
2 9 a) is formed with a radiallv outwardiv extending bead bead (18a) extending radiallv 
outward , and an annular groove (20) with which tho bead (18a) engages is formed 
on the central bore of the hub whoo l w heel hub to engage the bead- (4-r44^. 

9. -The vehicle wheel A -bearing apparatus for a whool of voh i c l o of claim 

6 wherein said cap (9, 17, 21, 26, 27', 29) is limited against an-axial movement by 
steps (22, 23) provided at either sides of the cap (9, 17, 21, 26, 27', 20) . 
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— 1 0. -The vehicle wheel A boaring bearinq apparatus for a whool of voh i clo 

of claim 1 wherein said cap ^26)-comprises a metal core of stoo l having a cross - 
soct i on of substantially "C" -shaped confiouration cross section , an annular recess 
(25) is formed on the inner circumferential surface of the hub whoo l wheel hub -fjr 
44), and the fitting portion of the cap {2^is formed with a projection (26a) adapted to 
be engaged with the annular reces s (26) . 

— 1 1 . -The vehicle wheel A -bearino apparatus for a whoo l of vohic l o o f claim 

10 wherein said projection (26a) is formed by plastic deformation after the cap <27^ 
has been press-ftttedfit into the bore of the hub wheol wheel hu b (1. 1 4 ) . 

— 1 2. -The vehicle wheelA bearing apparatus for a wh ee l of v e hic le of claim 1 

wherein said cap (9, 17, 21, 26, 27', 20) is press-*ttedfit with aan interference of 
0.05^0.3 mm. 
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ABSTRACT OF DISCLOSURE 

— An objoct of tho prosont i nvontion i c to prov i do aA vehicle wheel bearing 

apparatus for a whe e l of vohiclo ww hich can r e duc ereduces the weight, size and a 
number of parts and also can provon t prevents ingress of rain water or dusts and 
leakage of differential gear oil has . Accord i no to tho prosont invont i on thoro i s 
provided a bear i ng apparatus for a whoo l of voh i c l o compr i sing: an axle housing 
supported under a body of a vehicle . Af -a hollow drivin qdrive shaft is^inserted into 
the axle housing. Af^and^ wheel bearing is^arranged between the dfivingdriye shaft 
and an. opening of the axle housing and is structured as a unit includinq of a *wb 
whee twheel hub and a double row rolling bearino . Thef -the wheel bearing 
includes comprisino: an inner member with inc l udino a hub wh eel wheel hub integrally 
formed with a wheel mounting flanoe on one end th e r e of w i th a whe e l mount i ng 
f l ange and hav i ng an axially extending cylindrical portion . At least on e : and inner 
fifH^s - inner ring is press-tittedfit onto the cylindrical portion of the hub whoo l wheel 
hub. The inner ring is- and formed with at least one of the inner racewav surfaces on 
jtswhieh outer circumferential surface . An w i th at le ast on e of inner rac e way 
s urfaces; an outer member is arranged around the inner member and formed with 
double row outer raceway surfaces on its inner circumferential surface 
oppos i to l v opposite to the inner raceway surfaces x. Double doubl e row rolling 
elements are arranged between the inner and outer raceway surfaces of the inner 
member and the outer membe r. A cage : a cag e fef^freely reliably ho l ding holds the 
rolling elements . Seals : and sea l s seal for sea l ing a n annular space between the 
inner member and the outer membe r. A cap. : characterized i n that a cap h having a 
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metal core formed fromo t steely is press-titteel-fit into an end of a_central bore of the 
hub who elwheel hub. 
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